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Amendment to the Claims 



(Withdrawn) ^ ^^^^ preventing or treating anthrax infections by inhibiting 
Anthrax Lethal Factor activity comprising 

administering a compound of the formula: 



Rr 



R2 

,U-L:rY 
R3 



wherein U ami V axe. independ«.ay. C. N, » CCCHA U is a »»d M. M, M and 
IM are ea<* i»i<i>endently sMecled aobstituent g^^ 

Bl is Z{CHBS).Y where n is 0 to 4, 

Zis.hond.S.CO.O..SO,SO„NH.NRll.S0^1.mllSQ„l>ph«.ylene.U- 

pheMette.l,4-pheoyteK,l>^lok«y'i*™-> ' „ . ™ 

yis.gro»ptooWBtohi«d«,zir«..h«huBngCONM10H.COOH.SH.ArSH. 

NHCOCH^SH, 2-hydroiC5*e»^ Oi^<^ »'«^ or 6-|K»ili<^ 
hyaroxypyridiB=carboxyla.eOi«i«ia.«»3,4.5,or6^on.wi*therir>g.u«,geua. 

anymsubstitutedporitiou). CF.P-OC0H),, C(CH.)-NOCH,C0OH, 
C(CaOH)-NOCH,COOH.NHCO(CHRU).SH(whe«m- 1 to 4),P0(0H)„ . 
P0(R11)0H. SO^IOH. orNH(OH)CORll. orisderivatizedto fbnnaprodrugtha. 
is capable otmdergoing conversion to a zino-binding moiety, 

R5 and Rll are. independently. H. CH,. annno. hydroxy, aikoxy. alkylthio. alkyl 
(C2^10). branched alcyl (C3-C10), aUrylthio (C1-C7). aUcyWoalkyl (C2-C8). axylthio. 
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a3kylammo(Cl-C7), amino, arylamino, aryl, heteioaiyl, arylalkyl, heterarylalkyl, 
arylalkenyl, heterarylalkenyl, aiylalkynyl, orheterarylalkynyl, 

and where Rl can be fhrther substituted with one or more of the following: NH^, 
OH. halogen, aUcyl, CONH,. CONHOH. C(NH)NH„ C(NH)NHOH, NHC(NH)NH,. CN, 
NO2, NR6R7 where R6 and R7 are H or alkyl and optionally form a ring, or R5 can 
form aring with R2 or withRll; 

R2 is H, isobutyl, n-butyl, pentyl, methyl, alkyl (Cl-ClO), branched alkyl (C3- 
ClO), cycloalkyl, cycloalkylmethyl (C3-C9 cycle), Ar(CH> (where n is 0 to 4, Ar is 
phedyl, aryl, he^ioaryl), phenefliyl. arylalkenyl, heterarylalkenyl, airylalkynyl, 
heterarylalkynyl, alkenyl (C2-C8), alkynyl (C2-C8), pentafluorophenoxyethyl, 
pentafluorophenyhnethyl, cydoalkenyl (C4-C10), alkylthio. arylthio, alkylamino, 
aiylamino, aryl, dichlorophfinyl, or R2 can form a ring with R5, Rll, LI, or R3, and R2, 
R5 and Rll can be substituted with one or more of the following: NHj, OH, halogen, 
alkyl, CF3, CF3O, CF3S, alkoxy. alkylthio, SO,alkyl (C1-C4), CONH^, CONHOH, 
C(NH)NH„ CN, NO,, C(NH)NHOH. NHC(NH)NH„ or NR6R7 where and R7 are H 
or alkyl and can form a ling; 

' R3 is H, phenethyl, alkyl (Cl-ClO), branched alkyl (Cl-ClO), aryl, phenyl 
substituted with aryl or heteroaryl at the 2-, 3-, or 4-positions, benzyloxy, pyrrolyl 
substituted with 1-2 aryl groups, 2-aryl-l,3,4 thiadiazolyl, heteroaryl (including 
thiophrayl). -L2Ar where Ar mcludes 1-naphthyl, 2-naphthyl, 4-phenylphenyl, 5-(2- 
thi«iyl)-2-thienyl. 4-(3'-methoxyphenyl)phenyl, 4-(4'-methoxyphenyl)phenyl. 3-indolyl, 
phenyl, t-butyl, indolyl 3-phenylphenyl, indolyl, 2,3-dimethyl-5-mdolyi, 
benzothiophenyl, 4-(l,2,3-1hiadiazol-4.yl)phenyl, 4-(2-thienyl)phenyl, 5-(2-pyridyl)-2- 
fhienyl, l.(2-napthyl)vinylaminoalkyl,N-hydroxybenzamidin-4-yl, 2-methylcarba2ol-3- 
yl, 2-ethylcarbazol-3-yl, aryl or heteroaryl and L2 is a linker chosen ftom the following, 
in both orientations: bon4 CH,, (CH,),, CH^CH^ CH,CH,CONHCH,, 
CH2CH2CONHCH2CH2, 1,1 vinyhdene, 1,2-vinyUdene, CO, GHjCHjNHCHa, 
CH^CH^CH^NHCH,, CH^NHCH^CH^ (Ciy q where q = 3 to 7. (CHR9)r wherer= 1 to 
7 and R9 is independently H, alkyl (Cl-ClO), branched alkyl (C3-C10), cycloalkyl (C3- 
ClO), cycloalkylalkyl (C4-C14), alkyl thio, amino, alkyl amino, dialkylamino. 
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(CHR9)sX(CHR9)t where s + 1 = 0 to 8, X is O, S, CO, SO, SOj, NH, CONH, NHCO, 
SO2NH, NHSO2 or NR9 and R9 is independentiy H, alkyl (Cl-ClO), branched aUcyl (C3- 
ClO), cycloalkyl (C3-C10), cycloalkylalkyl (C4-C14), acyl, alkyl thio, amino, alkyl 
amino, or dialkylamino, and R9 also includes N-linked heterocycles such as piperidine, 
pyrroline, (l,2,3,4-)tetahydrobetacarbolin-2yl, R15 is Hj aJkyl (C1-C4), branched alkyl 
(C3-C5), or cycloalkyl(C3-C5), carbon-carbon single bonds in R8 can optionally be 
substituted with double or triple bonds, and where R3 can fonn a ring witii R2, LI, or 
R4, or K3, R9 and RIS are further substituted with one or more of the following jNH2, 
OH, halogen, WCR^. alkyl CF3, CF3O, CF3S, alkoxy, alkylthio, CONHj, CONHOH, 
C(lSIH)NEIj, CN, NOj, C(NH)NHOH, lSIHC(NH)lSIHa, aryloxy, trifluoromethylphenyloxy, 
carboxyalkyl (C2-C8), (Carboxyphenyl)methylthio, carboxyalkylfliio (C2-C8), 
carboxyphenyl, NR6R7 where R6 and R7 are H or all^rl or can form a ring; 

&4 is H, aJkyl (Cl-ClO), branched alkyl (Cl-ClO), arylalkyl, heteroarylalkyl, 
CONR10R16 where RIO is H, methyl, alkyl (C2-C10), branched alkyl (C3-C10), benzyl, 
phenethyl, arylalkyl, heteroarylalkyl, alkanoyl (C2-C8), branched alkanoyl, aroyl (C6- 
C12), heteroaroyl (C2-C10), isopropyl,CONR16R12; and where R12 and R16 are, 
independently, H, methyl, alkyl, benzyl, 2-phenylethyl, 2-indanyl, 2-morpholinylethyl, 
(2,6)-dimethoxylben2yl, dimethylaminoethyl, (2-pyridyl)methyl, 2-(2-pyridyl)ethyl, 4- 
carboxybcDzyl, 1-phenylethyl, CXL(COm^)CH^CJH5, CHiCOmi^CH^Ca(CH^\, 
CH(CO]SIHj)CH(CH3)CH,CH3, CH(CONH2)CHCH3 CH(CH20CH3)CH2C«K[s. 
CH(CONHCH2CHiOCH3)CH2cyclohexyl,aiyl, arylalkyl, heteroaiyl, heteroarylalkyl, 
ammoalkyl, hydroxyalkyl, (trifluoromethylphenoxy)phenyl. NR16R12 can optionally 
form an N-linked monocyclib or bicq^cUc heterocyclic ring, rucluding but not limited to 
1,2-dihydroisoindole, octahydroisoindole, moipholine, piperidine, piperazine, N-alkyl 
piperazine (C1-C4), homopiperaziae, 3-pyiroline, pyrrolidine, tetrahydroisoquinoline, 
octahydropyrTolo[3,4-C]pyirole, L-proline, L-proline dimethyldmide, D-proliae, D- 
proline dimethylamide, and thiazoHdine, or 

R4 can form a ring with LI or R3, and R4, R6, R7, RIO, Rll, R12 and R16 can be 
further substituted, independently, with 1 to 3 of the following substitutents: InHj, OH, 
F, CI, Br, methyl, alkyl, aryl, cycloalkyl (C3-C6), heterocycloalkyl, heteroaiyl, CF3, 
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CF3O, CF3S, CF3, aryloxy, trifluoromethylphenoxy, alkoxy, alkylthio, CONHa, CN, 
NO,. CONHOH. C(NH)NEt C(NH)NHOH. NHC(NH)NH,. NR<»R7 where R6 and R7 
are H or alkyl, or can fonn aiing; and 

LI is a linker including the foUowing, in either orientation: single bond, double bond, 
CONH. NHCO, N(CH3)C0. CONCCHj). CH^im, NHCH,, CH=CH.C(NH2)=N. 
N=C(NH2), aiylene (linked 1>; 1,3-; or 1,4), heteroaiylene (linked 1,2-; 1,3-; or 1,4), 
ethynyl, CH=CF. CF=CH, CF=CF, Oi^CH,, C(CH3)=CH. CH=C(CH3), SO,NH, SO,, 
COCH2, CH,CO. CNOHCaj,, CH^CNOH, C(CF3)=CH. CHK^CCF,). SO.CH,. CH,S03. 
SOCH2, CHjSO, CH^CHOH, CHOHCH,. lower cycloalkyl (C3-C6), or CHOHCHOH. or 
where LI can be substituted with one or more of the foUowing: NH,, OH, halogen, alkyl, 
CF3, CF3O, CF3S, alkoxy. alkylthio, CONH,. CONHOH, C(NH)NHj, C(NH)NHOH. 
NHC(NH)NH2, NR6R7 where R6 and R7 are H or alkyl and optionally form a ring. 



(Original) , , . , 

A pharmaceutical composition useful for preventing or treating anthrax 

infections by inhibiting Anthrax Lethal Factor activity (comprising ; 

a compound of the formula: 



R2 

I ^R4 
R3 



wherran U and V are, indq)endently, C, N, or C(CH3), LI is a Knker and Rl, R2, R3 and 
R4 are each independently selected substituent groiq>s, as £ 



Rl is Z(CHR5),Y where n is 0 to 4, 
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Z is a bond. S, CO, O, SO, SO^, NH, NRll. SO^NRll, NRllSOj, 1.2-phenylene, 1,3- 
phenylene, 1,4-phenylene, 1,2-cyclohexylidene; 

Y is a group known to bind to zinc, including CONIillOH, COOH, SH, AiS:^ 
NHCOCH2SH, 2-hydroxybenzoate (linked at fee 3,4,5, or 6-position), 2- 
hydroxypyridinecaiboxylate (linked at the 3,4,5, or 6-position, with the ring nitrogen at 
any unsubstituted position), CF^?=0(0H)2, C(CH3>=NOCH2COOH, 
C(Caa20H)=N0CHaC00H. NHC0(CHR11X„SH (where m = l.{o 4), PO(OH)2, 
PO(Rll)OH, SO2NRIIOH, or NH(OH)CORll, or is derivatized to form a prodrug that 
is enable of undergoing conversion to a zinc-binding moiefy, 

R5 and Rll are, independently, H, CH3, amino, hydroxy, alkoxy, alkylthio, alkyl (C2- 
ClO), branched alkyl (C3-C10), alkylthio (C1-C7), alkylthioalkyl (C2-C8), aiylthio, 
aIkylaniino(Cl-C7), amino, arylamino, aiyl, heteroaryl, aiylalkyl, heterarylalkyl, 
arylalkenyl, heteraiylalkenyl, arylalkynyl, or heterarylalkynyl, 

and where Rl can be further substituted with one or more of the following: NH2, 
OH. halogen, alkyl. CONH^. CONHOH. C(NH)NH^ C(NH)NHOH. NHC(3^NH^, CN, 
NO2, NR6R7 where R6 and R7 are H or aJkyl and optionally form a ring, or RS can 
form a ring with R2 or with Rll; 

R2 is H, isobutyl, n-butyl, pentyl, methyl, aikyl (Cl-ClO), branched alkyl (C3-C10), 
cycloalkyl, cycloalkyhnethyl (C3-C9 cycle), AiiCH^n (where n is 0 to 4, Ar is phenyl, 
aryl, heteroaryl), phenethyl, arylalkenyl, heterarylalkenyl, arylalkynyl, heterarylalkynyl, 
alkenyl (C2-C8), alkynyl (C2-C8), pentafluorophenoxyethyl, pentafluorophenylmethyl, 
cycloalkenyl (C4-C10), alkylthio, arylthio, alkylamino, arylamino, aryl, dichlorophenyl, 
or R2 can form a ring with RS, Rll, LI, or R3, and R2, R5 and Rll can be substituted 
with one or noore of the following: NHj, OH, halogen, alkyl. CF3, CF3O, CFjS, alkoxy. 
alkylthio, SOjalkyl (C1-C4), CONHj, CONHOH, C(NH)NHj, CN, NO^. C(NH)NHOH. 
NHC(NH)NHj, or NR6R7 where R6 and R7 are H or aJkyl and can form a ring; 
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R3 is H, phenethyl. alkyl (Cl-ClO). branched alkyl (Cl-ClO), aiyl. phenyl substituted 
with aryl or heteroaiyl at the 2-. 3-. or 4-positions, benzyloxy. pyrrolyl substituted with 1- 
2 aryl groups, 2-aiyl-1.3.4 thiadiazolyl. heteroaryl (including thiophenyl), -L2Ar where 
Ar includes 1-naphthyl. 2-naphthyl, 4-phenylphenyl. 5-(2-thienyl)-2-thienyl, 4-(3'- 
methoxyphenyl)phenyl. 4-(4'-methoxypheayl)phenyl, 3-indolyl. phenyl, t-butyl, indolyl 
3-phenylphenyl.indolyl,2,3-dimethyl-5-indolyl. benzothiophenyl, 4-(1.2,3-thiadiazol-4- 
yl)phenyl. 4-(2-thienyl)phenyl. 5-(2-pyridyl)-2-thieayl. l-(2-napthyl)vinylaminoalkyl. N- 
hydroxybenzamidin^-yl. 2-methylcarba2ol-3-yl. 2-e1hylcaibazol.3.yl, aryl or heteroaiyl 
and L2 is a linker chosen from the following, in both orientations: bond, CH^, (CHj)^, 
CH.NHCH,, CH,CH,CONHCH„ CH,CH,CONHCH,CH^ 1.1 vinyUdene, 1.2-vinyUdene, 
CO. ai,aa^aj,.aH,CH,aE3^CH,.a^ (CH^whereq = 3to7, 

(CHR9)r where r= 1 to 7 and R9 is independently H. alkyl (Cl-ClO), branched alkyl 
(C3-C10), cycloalkyl (C3-C10), cycloalkylalkyl (C4-C14). alkyl thio, amino, aJkyl 
amino, dialkylamino, (CHR9)sX(CHR9)t where s + 1 = 0 to 8. X is O, S, CO, SO, SO,, 
NH, CONH, NHCO, SO^NH, NHSO, or MRP and R9 is independently H, alkyl (Cl- 
ClO), branched alkyl (C3-C10), cycloalkyl (C3-C10). cycloalkylalkyl (C4^C14), acyl, 
alkyl thio, amino, alkyl amino, or dialkylamino, and R9 also includes N-linked 
heterocycles such as piperidine, pynoline, (l,2,3,4-)tetahydrobetacarbolin-2yl, RIS is H, 
alkyl (C1-C4), bribed alkyl (C3-C5). or cycloalkyl(C3-C5), carbon-carbon single 
bonds in R8 can optionally be substituted with double or triple bonds, and where R3 can 
form a ling with R2, LI. or R4. or R3. R9 and R15 are further substituted with one or 
more of the foflowing MP,, OH, halogen, i^(CR^^ alkyl, CF3, CF3O, CF3S, alkoxy. 
alkylthio, CONH,, CONHOH, C(NH)NH„ CN, NO,, C(NH)NHOH, NHC(NH)NH„ 
aiyloxy, trifluoromethylphenyloxy, carboxyalkyl (C2-C8), (Carboxyphenyl)methylthio, 
carboxyalkylthio (C2-C8), caiboxyphenyl, NR6R7 where R6 and R7 are H or alkyl or 
can form aiing; 

R4 is H, alkyl (CI-CIO), branched alkyl (Cl-ClO), aiylalkyl, heteroarylalkyl, 
CONR10R16 where RIO is H, methyl, alkyl (C2-C10), branched alkyl (C3-C10), benzyl, 
phenethyl, arylalkyl, heteroarylalkyl, aikanoyl (C2-C8), branched alkanoyl, aroyl (C6- 
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C12), heteroaroyl (C2-C10), isopropyl,CONR16R12; and where R12 and R16 are, 
independently, H, methyl, alkyl, benzyl, 2-phenylethyl, 2-mdanyl, 2-morpholinylethyl, 
(2,6)-dimethoxylbenzyl, dunethylaminoethyl, (2-pyridyl)niethyl,.2-(2-pyridyl)ethyl, 4- 
carboxybenzyl, 1-phenylethyl, CH(CONHj)CH2C6H5, CHCCONKOCHjCHCCHs)^, ' 
CH(CONH2)CH(CH3)CH2CH3, CH(CONH,)CHCH3 CH(CHjOCH3)CH2C6H5, 
CH(CONHCH2CH20CH3)CHjCyclohexyl,aryl, arylalkyl, heteroaryl, heteroarylallcyl, 
aminoalkyl, hydroxyalkyl, (trifluoromethy]^henoxy)phenyl. NR16R12 can optionally 
fonn an N-linked monocyclic or bicyclic heterocyclic ring, including but not limited to 
1,2-dihydroisoindole, octahydroisoindole, morpholine, piperidine, piperazine, N-aUcyl 
piperazine (C1-C4), homopiperazine, 3-pyrroline, pyirolidine, tetrahydroisoquinoline, 
octahydropyirolo[3,4-C]pynole, L-proline, L-proline dimethylamide, D-proline, D- 
proline dimethylamide, and thiazohdine, or 

R4 can form a ring with LI. or R3, and R4, R6, R7, RIO, Rll, R12 and R16 can be 

jftirflier substituted, independently, with 1 to 3 of the following substitutents: NHj, OH, 
F, CI, Br, methyl, alkyl, aryl, cycloalkyl (C3iC6), heterocycloalkyl, heteroaryl, CF3, 
CF3O, CF3S, CF3, aryloxy, triftuoromethylphenoxy, alkoxy, alkylthio, CONH2, CN, 
NO2, CONHOH. C(NH)NH2, C(NH)lSIHOH, NHC(NH)NH2, NR6R7 where R6 and R7 
are H or alkyl, or can form a ring; and 

LI is a linker including the following, in either orientation: single bond, double bond, 
CONH, NHCO, N(CH3)CO, CONCCHa), CK^ NHCH^, CH=CH,C(NH2)=N, 
N=CCNH2), aiylene (linked 1,2-; 1,3-; or 1,4), heteroaiylene (linked 1,2-; 1,3-; or 1,4), 
ethynyl, C3I=GF, CF=<3I, CF^. CH^CR,, C(CH3)=CH. CH=CiCS3^, SOjMH, SOj, 
COCH2, CH2CO. CNOHCH2, CH2CNOH, C(CF3)=CH, CH=C(CF3), SO^CH^ CH^SO^, 
SOCH2, CHjSO, CH2CHOH, CHOHCH2, lower cycloalkyl (C3-C6), or CHOHCHOH, or 
where LI can be substituted with one or more of the following: NH2, OH, halogen, alkyl, 
CF3, CF^O, CF3S, alkoxy, alkylthio, CONH2, CONHOH, C(NH)NH,, C(NH)NHOH, 
NHC(NH)NH2, NR6R7 where R6 and R7 are H or allqrl and optionally form a ring, 
together with a pharmaceutically acceptible carrier. 
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